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background:  There is still no non-invasive study to assess the degree of sinoatrial node dysfunction. We hypothesized that the poor 
increase of inferior P-wave amplitude during sympathetic stimulation including isoproterenol infusion and treadmill exercise might predict 
sick sinus syndrome (SSS).
Methods:  The changes of inferior P-wave amplitudes and earliest atrial activation site (EAS) during isoproterenol infusion were evaluated 
in consecutive 121 patients with atrial fibrillation (AF) by 3D mapping (21 patients with SSS). In additional patients, the changes of inferior 
P-wave amplitudes during treadmill test were compared between SSS patients (n=20) and age-and- sex matched controls (n=20).
results:  Distances from the superior vena cava (SVC) to the early activation site (EAS) of the RA were negatively correlated with P-wave 
amplitudes in leads II (r=-0.37, p<0.001), III (r=-0.41, p<0.001) and aVF (r=-0.43, p<0.001). During isoproterenol infusion, significant 
increases of P-wave amplitudes in leads II, III, and aVF were observed in AF patients without SSS (all p<0.001), but not in those with SSS. 
While the CSNRT of > 550 ms showed a sensitivity of 50% and specificity of 86.2% for diagnosing SSS, poor increases of inferior P-waves 
(< 0.15 mV) during isoproterenol infusion showed an improved sensitivity of 81.0% and specificity of 73%. During treadmill test, the poor 
increased of inferior P-wave amplitude (<0.15 mV) showed sensitivity of 75.0% and specificity of 95% for the diagnosis of SSS.
Conclusion:  The significant increases in inferior P-wave amplitudes during isoproterenol infusion and treadmill exercise were impaired 
in patients with SSS. The poor increase of P-wave amplitude in inferior leads during sympathetic stimulation might be a valuable tool to 
diagnose SSS.
